The natural frequencies and modes of a structure can be determined by the modal analysis. In this paper, the CATIA software based on the FSC car frame to carry out a three-dimensional modeling, save as STP format. In the Workbench ANSYS, the modal of the frame is solved by the finite element method, and the first 10 order non zero modes and the natural frequency of the frame are obtained. The natural frequency is calculated when the engine idle speed is 33.3Hz, the normal speed frequency range of 5000-7000r/min is 166.7-233.3Hz, the natural frequency of the finite element method to calculate the first 10 order vibration mode under 100Hz, so the conclusion of this paper is the frame model of the scheme effectively avoids the excitation frequency of the engine and to avoid the risk of resonance.
Introduction
Formula student China (Referred to as "FSC") is mainly aimed at the undergraduate students and graduate students in various colleges and universities. The event requires teams to design a Formula One car at the time and with limited funding. In any car race driver's safety is the most important, so the frame must be in a variety of extreme conditions can remain safe and reliable. If the car in the course of the car during the resonance phenomenon occurs, it will be on the car's handling stability and reliability of great harm, it is necessary for the frame modal analysis to calculate the natural frequency, that the frame in the car when driving Resonance does not occur.
The principle of modal analysis
Modal analysis is a kind of modern method that is used to study structural dynamic characteristics.It is the application of system identification method in the field of engineering 
（1）
This formula is an equation of free vibration of N degree of freedom vibration system.
In the formula:
The solution is in the form of:
Substituting Equation (3) into Equation (1) 
Then A is non -zero solution.
According to formula ( Otherwise, no result is output after the solution. 
Establishment of Three-dimensional Model

Division Grid
Meshing is an important step in ANSYS pre-processing. 
Modal Analysis
In designing the FSC frame, the designer will not only consider the car bending, torsion, braking, turning four conditions, but also consider the design of the natural frequency of the frame and the engine excitation frequency. This is because when the car on the track to do speed change and experience different road conditions, the driving state is often not only the above four conditions, but the combination of the above conditions. Once the road and the engine excitation frequency and a natural frequency of the same frame, the frame may be in a resonant state, which makes the racing frame of a weak link or the entire frame was destroyed.
Therefore, in order to prevent the resonance of the frame, it is necessary to analyze the natural frequencies and vibration modes of the frame, and design a reasonable frame structure according to the analysis results, so that a certain vibration frequency of the car frame itself and road and engine excitation frequency Stagger, so as to avoid resonance. In this paper, Modal function of Ansys Workbench Mechanical module is applied to modal analysis of the frame to obtain the vibration characteristics of the frame at different frequencies, which provides the basis for the frame structure improvement.
In order to analyze the vibration mode of the frame better, the 1-10th order non-zero mode of the frame is analyzed in this paper, and its vibration characteristics and frequency characteristics are observed. Table 1 shows the modal analysis frequency. order mode of the frame is zero. When the frequency is zero, the modal analysis of the frame is not meaningful. And from the table we can find the natural frequency of each frame frame. Next, the 4-10 order mode of the frame is analyzed. 
Conclusions
According to the vibration mechanics, the natural frequency and the mode shape depend on the physical parameters such as M-matrix and K-matrix of the system, where M is the mass matrix and K is the stiffness matrix. The structure of M-matrix and K-array is affected by factors such as the arrangement of the parts in the structure, the quality and the cross-sectional shape. Therefore, by changing the geometry of the structure, the form of the M-matrix and the K-matrix can be changed, thereby changing the natural frequency of the structure and finally avoiding the resonance.
The frequency of the engine can be calculated by the following formula:
n--the engine speed; 
